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DETAILED ACTION 
Specification 



The disclosure is objected to because of the following informalities: The 
specification has numerous errors In regards to spelling, punctuation, scientific notation, 
and usage. For example, commas and periods seem to be randomly used in scientific 
notation, (see e.g. page 30). The critical analysis of experimental details is at times 
hindered by imprecise description. For example, on page 32 an experiment is 
disclosed in which the concentration of nucleic acid is given as 10 or lOO^ig. No volume 
for the reaction is given, therefore, there is no way of knowing what is the actual 
concentration of nucleic acid in the reaction. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1, 6-19 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 1 recites: "A method for the treatment of 
inflammation... comprising administering to a mammal... an amount effective to 
ameliorate the symptoms of inflammation or inflammatory-related disorder of ribonucleic 
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acid ..." This claim is vague and Indefinite because it is unclear what is being 
administered in an effective amount. Furthermore the claim can be read as meaning 
that the inflammation or inflammatory related disorder is caused by or associated with 
("of) ribonucleic acid. Claims 6-19 depend from claim 1 and are bound by the 
limitations of claim 1. Hence claims 6-19 are also rejected for being vague and 
indefinite. 



Claim 2 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 2 is vague and indefinite because it is not clearly 
pointed out what is administered in an effective amount such that membranes are 
stabilized. 

Claim 3 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 3 is vague and indefinite because it is not clearly 
pointed out what is administered in an effective amount such that oxidation of 
membrane components is inhibited. 

Claim 4 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 4 is vague and indefinite because it is not clearly 
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pointed out what is administered in an effective amount sucli tliat NO synthetase activity 
is "normalized." 

Claim 4 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 4 recites " A method of normalization of NO- 
synthetase..." It is unclear what the applicants mean by "normalization." The implication 
of the claim is that the enzymatic activity (i.e. the mechanism by which the enzyme 
biochemically acts to produce NO) is in some way changed such that it is returned to 
normal functioning, however, it is not clear how the enzymatic mechanism of NO- 
synthetase is altered in vivo. It is also unclear under what circumstances the enzymes 
catalytic mechanism may be abnormal. 

Claim 5 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 5 is vague and indefinite because it is not clearly 
pointed out what is administered in an effective amount such that thrombocyte 
aggregation is inhibited. 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The soecification shall contain a written description of the invention, and of the ^"3""^^ and process of 
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Claims 1,6-19 are rejected under 35 USC1 12, first paragraph, because the 
specification, while being enabling for the treatment of acute inflammatory events 
involving short term effects, wherein the ribonucleic acid is total yeast RNA, wherein the 
RNA is injected interabdominally, wherein the administration of the RNA is prior to the 
inflammatory event, the specification does not reasonably provide enablement for total 
RNA extracted from other sources, is not enabled for chronic inflammatory diseases 
and is not enabled for routes of administration other than interabdominal injection. 

Claims 1 and 6-19 are broadly drawn to a method of treating or reducing 
inflammation in mammals. The claimed method involves the administration of 
ribonucleic acid wherein the ribonucleic acid has the effect of reducing or treating 
inflammatory events. The scope of the claims encompass any form or type of 
ribonucleic acid. This includes at least single stranded RNA, double stranded RNA, 
RNA with modifed or atypical bases, ribozymes and single ribonucleotides. The RNA 
can be from any source. The administration of the RNA is not limited to any particular 
method. The claims are drawn to the treatment of any form of inflammation or 
inflammatory related disorder. The scope of the diseases claimed, therefore, includes a 
large group of related and unrelated human diseases. Virtually any disease state which 
causes an immune reaction can be associated with inflammation. Hence, the scope of 
the claims includes widely varying mammalian afflictions, including autoimmune 
diseases, asthma, bacterial and viral infections. 

While the breadth of the claims are broad, the nature of the disclosed invention 
has to do with the administration of total RNA from yeast to an individual suffering from 
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inflammatory or inflammatory related disorder. The administration of total RNA to a 
patient for ameliorative or curative benefit of a disease has little precedent in the art. 
Although applicant asserts that nucleic acids are commonly used in pharmacology (see 
page 1 2), the applications of nucleic acids cited involve nucleic acids with specific 
sequences which target well defined cellular targets and have a defined mechanism of 
action. The effects of the in vivo administration of total RNA of any organism to another 
organism resulting in the amelioration of a disease state has not been well documented. 
The examples provided by the applicant, therfore, must take on considerable weight 
when analyzing the scope of enablement of the claims. 

Applicants have provided examples using mouse or rat animal models involving 
chemically induced inflammation, or induced infarction. The route of administration in all 
experiments was via interabdominal injection. The scope of the claimed invention, 
however, encompasses any form of administration. The fate of RNA administered by 
other means cannot be readily extrapolated from the experiments provided. For 
example, it is unclear whether RNA adminstered orally would be capable of surviving 
the enzymatic and acidic environment of the stomach such that the it could effect an 
inflammatory process. A hypodermally administered RNA would likley be degraded by 

RNAses present in the skin. 

A further aspect of the experimental design of the instant application has to do 
with the fact that inflammatory processes were only observed when RNA was 
administered prior to insult. So, the data can only be interpreted in terms of preventative 
effects, but not ameliorative effects in an The mechanism of action of the RNA has not 
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been fully established and therefore the assumption of the RNAs ability to effect 
inflammation after the inflammatory insult has occurred (administration of RNA post 
insult) cannot be made. The experimental data provided by the applicants seems to 
indicate that the effect of RNA has only a short term effect in reducing several indices of 
inflammation. For example, the activity of NOS in mouse blood taken from mice treated 
with carageenan was maximally effective at 60 minutes, however, at 320 minutes no 
apparent reduction in NOS was apparent. 

It is also unclear as to whether the indices for inflammation cited are sufficient to 
justify the assertion that all forms of inflammation can be treated by yeast RNA. For 
example in the adjuvant arthiritis mouse model provided as an example of chronic 
inflammation, the only relevant index scored is NO synthetase activity. Multiple 
mechanisms are involved in chronic inflammatory events and it cannot be asserted that 
the reduction of a single factor in chronic inflammation is predictive of a curative benefit. 

Based on the limited prior art, the breadth and nature of the claims, the lack of 
working examples regarding routes of administration, the limited experimental evidence 
provided for indicating the long term effects, the limited experimental data regarding 
indices of inflammation, the invention is not enabled commensurate with the scope of 
the claims. 
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Claim 2 is rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for the in vitro stabilization of acid challenged 
erythrocyte plasma membranes isolated from carageenan treated rats which have been 
interabdominally injected with total S. cerevisiae RNA, does not reasonably provide 
enablement for the stabilization of cell membranes in vivo, other types of cell 
membranes or destabilization of cell membranes wherein the destabilization caused by 
means other than reduced pH. The specification does not enable any person skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and use 
the invention commensurate in scope with these claims. 

The nature of the invention has to do with the administration of RNA to a 
mammal such that membranes are stabilized. The scope of the claims encompasses all 
types of membranes found in all cell types within a mammal. Implied in the scope of the 
claims is stabilization of membranes damaged by all forms of insult. 

The direct evidence provided by the applicants for the stabilization of damaged 
membranes has to do with in vitro testing methodologies in which erythrocytes are 
challenged with acid lysis. The in vitro experiments comprise the addition of HCl to 
erythrocytes harvested from rats treated with carageenan or Freunds adjuvant. In test 
animals, total yeast RNA was administered inter-abdominally prior to the administration 
of chemical insult. 

While it appears that membranes of erythrocytes are stabilized in the presence of 
acid challenge experiments, conclusions based on the stabilization of other membranes, 
particularly membranes at the site of inflammation cannot be directly drawn. 
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Erythrocytes are a specialized class of cells having different plasma membrane 
constituency with regard to protein and phospholipid content from other types of cells. 
For example, the phopholipid content of eryhthrocytes are known to differ markedly to 
the phopholipid content of nerve or liver cells. Furthermore, internal cellular membranes 
such as those present in the nucleus and mitochondria differ significantly from 
erythrocyte plasmas membranes. It is unpredictable how all other cell types would react 
to the pH under the conditions as employed in the instant application. Since the 
membranes of different cells have different components it is not apparent that 
generalizations based on erythrocyte membranes can be broadly drawn to encompass 
all cell types. Extrapolation of the results to predict the effects of other forms of total 
RNA or routes of administration other than inter-abdominally cannot be clearly made, as 
noted above. 

In addition, the scope of the claims includes the stabilization of biologic 
membranes under all forms of stress. This includes lysis due to viral infection or cellular 
processes such as apoptosis. The in vitro demonstration of resistance to acid lysis of 
eryhtrocytes clearly does not mirror the processes involved in these forms of membrane 
destabiliazation, and hence it has not been demonstrated that the disclosure is sufficient 
to enable the scope of the claimed invention in regard to all forms of membrane 
destabilization. 



Claim 3 rejected under 35 U.S.C, 112, first paragraph, because the specification, 
while being enabling for the inhibition of phospholipid oxidation wherein the oxidation 



Application/Control Number: 09/534,509 Page 10 

Art Unit: 1633 

product is arachidonic acid, wherein the ribonucleic acid is total RNA from S cerviseae 
and the RNA is adminstered interabdominally , wherein the mammal is a rat or a mouse 
does not reasonably provide enablement for the oxidation of all cellular membrane 
components, for nucleic acids other than said S. cerviseae total RNA, mammals other 
than mice or rats or for modes of administration other than interabdominally. The 
specification does not enable any person skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and use the invention commensurate in 
scope with these claims. 

Claim 3 is broadly drawn to the prevention of oxidation of all components of 
membranes in mammalian cells. This includes all cell types and intercellular 
membranes as well. The experimental examples provided in the disclosure of the 
instant application involve largely the measurement of arachidonic acid and metabolites 
of arachidonic acid. An assumption of the claims is that all forms of membrane oxidation 
are represented by the production of arachidonic acid. Protein and phospholipid 
constituents of membranes are, however, oxidized to form other breakdown products, 
and. therefore, modeling membrane oxidation on arachidonic acid metabolites does not 
provide a complete measure of all processes of membrane oxidation. 

As discussed above, little precedent for the administration of total RNA is extent 
in the literature, and it is unclear whether any other forms of total RNA would be 
capable of acting in the same manner as total yeast RNA. Further, the only 
demonstrated route of administration is inter-abdominally and, as pointed out earlier, the 
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fate of total RNA administered by otiier routes cannot be readily predicted. Hence, the 
claims can only be enabled for total yeast RNA injected inter-abdominally. 1 



Claim 4 is rejected under 35 U.S.C. 1 12, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to enable one 
skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and/or use the invention. Claim 4 is drawn to a method for the normalization of NO 
synthetase activity in mammalian cells. The nature of the invention has to do with the 
administration of total yeast RNA to a mammal. The extent of the experiments provided 
involves the measurement of NO synthetase activity in animals which have been 
challenged with carageenan or Freunds adjuvant. 

The scope of the invention is broadly drawn to the administration of any form of 
ribonucleic acid to any mammal. The claim is drawn to the normalization of NO 
synthetase activity. Normalization, in general usage, means, within the context of the 
claim, the reduction of aberrantly elevated levels of NO synthetase activity to levels 
which are present in an animal before challenge. The experimental evidence provided 
by the applicant does not consistently support this assertion. For example in the 
experiment summarized in table 6, at the 320**^ minute of the experiment, NO 
synthetase activity in mice treated with RNA was at a level roughly six-fold higher than 
in mice not treated with carageenan. In mice injected with carageenan, there was 
essentially no difference in RNA treated and untreated mice at 320 minutes. In another 
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experiment involving rat heart ischemia (table 11 ), in as far as the experiment can be 
analyzed based on the statistical significance of the data (p-values), NOS was recorded 
as being approximately 15-20% higher in RNA treated rats as compared to rats not 
experiencing ischemia. In the same experiment, virtually no difference was seen in the 
combined (border and infarction zones- together) values of RNA treated and untreated 
animals. While other experiments seem to indicate that NOS activity may be reduced 
upon administration of total yeast RNA, the experiments cited above do not allow a 
clear and unequivocal conclusion that yeast RNA has the ability to normalize NO 
synthetase activity. Given that there are contradictory data in mice and rats, it would be 
difficult to assume an effect in other mammals. 

Given that little precedent exists in the art for the administration of total yeast 
RNA to mammals and the contradictory data provided by the applicant, one of skill in 
the art is not enabled for the reduction of NO synthetase in mammals commensurate 
with the scope of the claims 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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Claim1,6, 10-12, and 14 -22 rejected under 35 U.S.C. 102(b) as being 

anticipated by Sullivan et al. 

Claims 1-22 are broadly drawn to the administration of RNA to a mammal for the 
ameliorative treatment of inflammation and inflammation related disorders. The scope 
of the RNA within the limitations of claims includes at least; single stranded RNA, 
double stranded RNA, ribonucleic acid with non-typical bases, ribonucleic acids with 
modified bases, ribozymes and single ribonucleotides. The routes of administration 
encompass all types of administration. The composition of the RNA formulation is 
recited as comprising a pharmaceutically acceptable vehicle, carrier or diluent. This 
encompasses a large number of possible formulations including simple diluents such as 
PBS, but also including delivery vehicle such as liposomes. The disease states 
encompassed by the invention of the instant application are recited as "inflammation 
and inflammatory-related" disorders. This recitation encompasses a large group of 
related and unrelated human diseases. Virtually any disease state which causes an 
immune reaction can be associated with inflammation. Hence, the scope of the claims 
includes widely varying mammalian afflictions, including autoimmune diseases, asthma, 
bacterial, and viral infections. It is further noted that the amelioration of symptoms 
recited in claim 1 does not necessarily mean that the inflammation per se is treated, but 
rather the treatment of the root disease state is also claimed, since the treatment of the 
disease itself will inherently reduce inflammation. For example the treatment of RSV 
causing inflammation in the lungs may be treated by an antiviral, which reduces the viral 
infection and also the related inflammation. 
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Sullivan et al describe ribozymes disclosed as useful for the treatment of 
disorders which have inflammatory components (WO94/02595). Specifically ribozymes 
targeting genes involved in the inflammatory process are disclosed (see Claims 1 and 
2). Sullivan et al further claim a method for treating inflammatory diseases using the 
ribozymes (see Claimi 1 ). Ribozymes are ribonucleic acid molecules and in the 
disclosure of Sullivan et al they are taught as useful for the amelioration of inflammatory 
related symptoms, hence the limitations of Claims 1 and 20 of the instant application is 
clearly anticipated. Sullivan et al disclose a range of use for the ribozyme of between 
100 -200 mg per Kg of body weight clearly anticipating the recited range of claim 6. The 
ribozymes of the Sullivan application apparently fall within the ranges of nitrogen and 
phosphorus content recited in Claims 10,1 1 21 and 22, hence, these claims are also 
clearly anticipated. Sullivan discloses that stenosis is an envisioned target of the 
ribozymes disclosed. Stenosis is a component of stroke and of cardiac infarction, 
therefore Claim 13 and 14 are clearly anticipated. Arthritis is particularly disclosed as a 
target of the ribiozymes disclosed (see Sullivan, Claim 1 1 ) Allergy has an inflammatory 
component. Pain, fever and swelling are by-products of an inflammatory reaction which 
would be addressed as the result of treating inflammation. Hence, claims 1 6-1 9 are 
anticipated by Sullivan et al 



Claim 20-22 rejected under 35 U.S.C. 102(b) as being clearly anticipated by 
et al (Clinical Cancer Research (1997) 3:1959-1967.) 
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Claims 20-22 are broadly drawn to a pharmaceutical composition comprising 
ribonucleic acid and a pharmaceutical ly acceptable vehicle, carrier, or diluent. The 
scope of the claim encompasses any ribonucleic acid and any pharmaceutically 
acceptable vehicle. As noted earlier, this includes gene delivery vehicles. 

Tait et a! disclose a retrovirus comprising ribonucleic acid for the in vivo 
treatment of breast cancer. The authors disclose a delivery vehicle consisting of 
ribonucleic acids encapsidated in a viral particle, (see e.g. paragraph bridging page 
1 960-1 961 ) Hence the limitations of a pharmaceutical composition comprising a 
ribonucleic acid and a delivery vehicle are clearly anticipated by Tait et al. 



Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

PateSi% shall not be negatived by the manner in which the invention was made. 

Claims 2-5, rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sullivan et al(WO94/02595). 

Claims 3-5 are drawn to methods of effecting inherent properties of 
inflammation. As the applicants point out in the specification, the release of arachidonic 
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acid (membrane oxidation), increased levels of NO synthetase and thrombocyte 
aggregation are all indices of inflammation. Each of these processes would be effected 
by treating the source of inflammation (i.e infection), or alternatively, any means for 
effecting one of the components of inflammation would effect the others. Hence the use 
of the ribozymes disclosed by Sullivan would have the inherent property of decreasing 
NO synthetase activity, decrease the release of arachidonic acid and reduce 
thrombocyte aggregation. 



Conclusion 

No claim of the instant application is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher Drabik whose telephone number is 703- 
605-1 156. The examiner can normally be reached on Monday-Friday from 9am to 5pm. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Deborah Clark, can be reached on 703- 305-4051 . The fax phone number 
for the organization where this application or proceeding is assigned is 703-308-4242. 

Inquiries of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
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1234. Questions regarding review of formality issues may be directed to Kim Davis, the 
patent analyst assisting in this application. She may be reached at 703-305-3015. 



DEBORAH J. R. CLARK 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 1600 



